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(54) EXHAUST GAS PURIFYING CATALYST AND ITS PRODUCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve durability and carrying efficiency 
by covering a catalytically active particle, which is exposed to the surface 
of a support, with the support at a specified ratio of the whole surface 
area, regarding an exhaust gas purifying catalyst produced by depositing 
the catalytically active particle on a support. 

SOLUTION: This exhaust gas purifying catalyst is produced by depositing a 
catalytically active particle 3 on a support 1 and 20-90% of the whole 
surface area of the catalytically active particle 3 is covered with the 
support 1 . That is, recessed parts 2 are formed in the support 1 and the 
catalytically active particle 3 is buried in the part while a part of the 
particle 3 being exposed to the surface. Since the catalyst is so 
constituted as to have such a structure in which the catalytically active 
particle 3 is captured by the support 1 and movement of the particle is 
inhibited, sintering and deterioration of the catalytic activity due to 
sintering are prevented and the durability is improved. The catalytically 
active metal particle to be deposited may be a composite body of a 
plurality of types of particles and, in this case, a material produced by 
arranging a second metal particle on the surface of a first metal particle, 
for example, arrangement of rhodium particle on platinum particle is used 
and alumina is used as the support. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The emission-gas-purification catalyst to which the catalytic activity particle which it was supported by said 
support and has been exposed on the surface of support in the exhaust gas purification catalyst which made support 
support the catalytic activity particle which consists of a catalyst element or its compound is characterized by said 
support covering 20 - 90% of the total surface area. 

[Claim 2] The emission-gas-purification catalyst according to claim 1 characterized by said catalytic activity particle 
being the configuration of having prepared the 2nd metal particles which have catalytic activity in the front face of the 
1st metal particles which have catalytic activity. 

[Claim 3] The emission-gas-purification catalyst according to claim 2 characterized by for said 1st metal particles being 
platinum, and said 2nd metal particles being rhodiums. 

[Claim 4] The emission-gas-purification catalyst according to claim 1 characterized by making the reaction inhibitor 
which controls the reaction of said catalytic activity particle and support adhere to the front face of said support. 
[Claim 5] The manufacture approach of the emission-gas-purification catalyst characterized by to have the 1st process 
which makes a catalytic-activity particle support on said support, and the 2nd process which makes the same ingredient 
as that support, or an other-type ingredient adhere to the front face of said support which supported this catalytic-activity 
particle in the shape of [ of a monolayer or a double layer ] a film in the manufacture approach of an emission-gas- 
purification catalyst of making support supporting the catalytic-activity particle which consists of a catalyst element or 
its compound. 

[Claim 6] The manufacture approach of the emission-gas-purification catalyst characterized by making said support 
generate around the catalytic activity particle after setting the catalytic activity particle which consists of a catalyst 
element or its compound to the manufacture approach of the emission-gas-purification catalyst which support is made to 
support and making a predetermined particle size deposit and condense said catalytic activity particle. 
[Claim 7] The manufacture approach of the emission-gas-purification catalyst characterized by to make support 
generate so that the micell which carries out churning mixing of the microemulsion containing said catalytic-activity 
particle which prepared the catalytic-activity particle which consists of a catalyst element or its compound to a 
predetermined particle size in the manufacture approach of the emission-gas-purification catalyst which support is made 
to support into the surfactant containing said support element, and contains said catalytic-activity particle forms and said 
catalytic-activity particle may surround in this micell. 

[Claim 8] The manufacture approach of the emission-gas-purification catalyst characterized by making said support 
generate around the catalytic activity particle after making a predetermined particle size deposit and condense the 
catalytic activity particle which consists of a compound of at least two sorts of elements of platinum, a rhodium, and the 
palladium, or each of those elements in the manufacture approach of an emission-gas-purification catalyst of making 
support supporting the catalytic activity particle which consists of a catalyst element or its compound. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the catalyst for purifying the exhaust gas discharged [ especially ] by 

the internal combustion engine of a car about the catalyst for purifying exhaust gas. 

[0002] 

[Description of the Prior Art] Conventionally, the thing of a configuration of having made support, such as an alumina, 
support catalyst elements, such as platinum, and palladium or a rhodium, is known as this kind of an emission-gas- 
purification catalyst. Although when a catalyst particle maintains a predetermined particle size and is distributing to 
homogeneity to some extent shows high purification capacity with such an emission-gas-purification catalyst Sintering 
of a catalyst particle advancing gradually and having un-arranged [ to which degradation of a catalyst becomes intense ], 
since it is the elevated-temperature ambient atmosphere of hundreds of times, and also the engine with which lean burn 
operation which enlarged the air- fuel ratio recently is performed is also developed and the operating environment is 
made into the environment of a high oxygen density consequently. 

[0003] Conventionally, the technique which controls condensation of a catalyst particle is examined variously, for 

example, the catalyst of a configuration of having distributed magnesium and having made it adhere to on catalytic 

activity component particles, such as platinum and palladium, is indicated by JP,3-186347,A. This is considered to 

prevent the condensation by making magnesium dissolve to catalytic activity particles, such as palladium. 

[0004] Moreover, the emission-gas-purification catalyst which covered with Seria (Ce02) the whole alumina which 

supported platinum and this is indicated by JP,8-131830,A. And with the catalyst indicated by this official report, it is 

supposed that oxidation of platinum and gaseous-phase migration of the platinum accompanying it are prevented, 

consequently sintering of platinum will be prevented according to an oxygen occlusion operation of Seria. 

[0005] Furthermore, melt a metal alkoxide gradually under existence of water in the dispersion liquid of the ultrafine 

particle which has catalytic activity, JP,7-246343,A is made to produce hydrolysis of a metal alkoxide, and the 

manufacture approach of a catalyst of making the metallic oxide of colloid generating by this is indicated. And the 

example which obtains the about 20-40nm silica gel particle which supported the 4nm (nano meter) platinum particle or 

the rhodium particle as the example is shown. 

[0006] 

[Problem(s) to be Solved by the Invention] By the way, although sintering of the noble-metals particle used as a catalyst 
particle has sintering by the particle migration which takes place from whenever [ low-temperature ] comparatively, and 
sintering by the atomic migration which takes place by high temperature comparatively Invention indicated by JP,3- 
186347,A mentioned above Since there is no function which prevents condensation of a catalytic activity particle by 
dissolution of magnesium, and prevents or controls the migration of a particle itself, the inclination to be fully unable to 
prevent sintering necessarily but for catalytic activity to fall with time amount is large. 

[0007] Moreover, with the catalyst indicated by above-mentioned JP,8-131830,A, the peak concentration of oxygen is 
reduced according to an oxygen occlusion operation of Seria, and it is Pt02 by this. Although gaseous-phase migration 
is prevented, it was difficult to prevent the particle migration produced in whenever [ low-temperature ] from it, and it 
had after all the problem to which activity falls gradually by sintering of catalyst particles, such as platinum. 
[0008] Although support will be generated by the manufacture approach of the catalyst indicated by further above- 
mentioned JP,7-246343,A after generating an ultrafine particle with catalytic activity In order to melt the metal alkoxide 
of a support raw material in the dispersion liquid of the ultrafine particle It is difficult to obtain the metallic-oxide 
particle to which particle size was equal, and since it becomes the structure where the ultrafine particle which has 
catalytic activity in the front face of the metallic-oxide particle was made to adsorb, it is difficult to give the function 
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which prevents or controls migration of a catalyst particle, especially particle migration. Therefore, also in the catalyst 
acquired by this approach, it is difficult to control sintering of a catalyst particle by leaps and bounds, and there was 
room which should still improve. 

[0009] This invention aims at offering the approach of manufacturing the emission-gas-purification catalyst which 
makes the above-mentioned situation a background, is made, can control the particle size of a catalyst element particle, 
and the gestalt of support, and can be excellent in endurance, and can raise support effectiveness, and its catalyst. 
[0010] 

[The means for solving a technical problem, and its operation and effectiveness] In order to attain the above-mentioned 
purpose, invention of claim 1 is an emission-gas-purification catalyst to which the catalytic activity particle which it was 
supported by said support and has been exposed on the surface of support is characterized by said support covering 20 - 
90% of the total surface area in the exhaust gas purification catalyst which made support support the catalytic activity 
particle which consists of a catalyst element or its compound. 

[001 1] While extent of exposure here of a catalytic activity particle measures particle size by the transmission electron 
microscope (TEM) dark field image as an example, by the chemisorption of carbon monoxide gas, it makes a carbon 
monoxide molecule stick to the front face of a catalytic activity particle, can ask for the surface area (atomic number) of 
the catalytic activity particle which has come out from the amount of adsorption to the front face, and can ask for the 
particle size of a catalytic activity particle after this, and can express it as a ratio of such particle size. Namely, rate of 
exposure =(particle size by TEM observation)/(particle size by CO adsorption) 

Therefore, with the catalyst of this claim 1, since it will be greatly buried in support by the catalytic activity particle and 
migration of that catalytic activity particle is prevented by support, the fall of the catalytic activity resulting from 
sintering and it is prevented. That is, endurance improves. 

[0012] Moreover, invention of claim 2 is considered as the configuration in which the catalytic activity particle in claim 
1 prepared the 2nd metal particles which have catalytic activity in the front face of the 1st metal particles which have 
catalytic activity. 

[0013] Therefore, it can consider as the catalyst from which catalytic activity with the 2nd high metal particles prepared 
on the 1st metal particles was shown in addition to producing the same operation as invention of claim 1 consequently 
which the amount of the 2nd metal particles excelled [ invention / of claim 2 ] in activity as a whole at least. That is, the 
amount of the catalyst element used is reducible. 

[0014] Furthermore, invention of claim 3 uses said 1st metal particles in claim 2 as platinum, and makes said 2nd metal 
particles a rhodium. 

[0015] Therefore, in invention of this claim 3, since the reaction of a rhodium and support is prevented and a rhodium 
can be maintained in the particle condition, if that support effectiveness can be raised and it puts in another way, the 
amount of the rhodium used is reduced, and it can be made cheap, without reducing catalytic activity. 
[0016] Invention of claim 4 is characterized by being the structure where the reaction inhibitor which controls the 
reaction of the support and catalytic activity particle was made to adhere to the front face of the support of claim 1 . 
[0017] Therefore, according to invention of claim 4, in addition to the same operation as invention of claim 1, the 
reaction of a catalytic activity particle and support can be prevented, and a catalytic activity particle can be maintained 
in the condition that activity is high, consequently the endurance as the whole catalyst can be raised. 
[0018] On the other hand, invention of claim 5 is the approach characterized by to have the 1st process which makes a 
catalytic-activity particle support on said support, and the 2nd process which makes the same ingredient as that support, 
or an other-type ingredient adhere to the front face of said support which supported this catalytic-activity particle in the 
shape of [ of a monolayer or a double layer ] a film in the manufacture approach of an emission-gas-purification catalyst 
of making support supporting the catalytic-activity particle which consists of a catalyst element or its compound. 
[0019] Therefore, according to invention of claim 5, with the ingredient made to newly adhere at the 2nd process, a 
catalytic activity particle can be embedded so that whenever [ exposure ] (whenever [ covering ]) may become a 
predetermined value, consequently migration of a catalytic activity particle can be controlled or prevented, and the fall 
of the endurance by sintering can be prevented. 

[0020] Moreover, invention of claim 6 is the manufacture approach of an emission-gas-purification catalyst of making 
support supporting the catalytic activity particle which consists of a catalyst element or its compound, and after it makes 
a predetermined particle size deposit and condense said catalytic activity particle, it is an approach characterized by 
making said support generate around the catalytic activity particle. 

[0021] Therefore, according to invention of claim 6, a catalytic activity particle can be embedded into support so that 
whenever [ exposure ] (whenever [ covering ]) may become a predetermined value, consequently migration of a 
catalytic activity particle can be controlled or prevented, and the fall of the endurance by sintering can be prevented. 
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[0022] It is the approach characterized by to make support generate so that the micell which carries out churning mixing 
of the microemulsion containing said catalytic-activity particle which invention of claim 7 is furthermore the 
manufacture approach of an emission-gas-purification catalyst of making support supporting the catalytic-activity 
particle which consists of a catalyst element or its compound, and was prepared to a predetermined particle size into the 
surfactant containing said support element, and contains said catalytic-activity particle forms and said catalytic-activity 
particle may surround in this micell. 

[0023] Therefore, since hydrolysis of a support element advances by the interface of the microemulsion containing a 
catalytic activity particle according to invention of this claim 7, support generates so that a catalytic activity particle 
may be embedded, and, moreover, support grows very greatly to a catalytic activity particle. Consequently, the catalyst 
acquired by the approach of this invention becomes the structure which embedded the catalytic activity particle so that it 
might become whenever [ predetermined exposure ] (whenever [ covering ]) into support, and can be made into the 
catalyst which prevents particle migration and sintering cannot produce easily. 

[0024] And invention of claim 8 is the manufacture approach of an emission-gas-purification catalyst of making support 
supporting the activity particle which consists of a catalyst element or its compound, and after it makes a predetermined 
particle size deposit and condense the catalytic-activity particle which consists of a compound of at least two sorts of 
elements of platinum, a rhodium, and the palladium, or each of those elements, it is an approach characterized by to 
make said support generate around the catalytic activity particle. 

[0025] Therefore, according to invention of claim 8, it can consider as the structure where other catalytic activity 
particles were made to adhere on any one sort of catalytic activity particles, and the catalyst which controls the reaction 
of these other catalytic activity particles and support in connection with it, and can maintain the catalytic activity in the 
high condition is acquired. 
[0026] 

[Embodiment of the Invention] This invention is explained still more concretely below. Although the emission-gas- 
purification catalyst of this invention makes support support a catalytic activity particle and is the same as that of the 
thing conventional at this point, the gestalt of that support is characteristic and 20 - 90% of the total surface area of a 
catalytic activity particle is covered with support in this invention. If it puts in another way, the catalytic activity particle 
is supported by the condition of having been buried in support so that the rate of exposure may become 10 - 80%. If this 
is illustrated notionally, it will be as (A) of drawing 1 , and will be the gestalt buried in the condition that a crevice 2 is 
formed in support 1 and the catalytic activity particle 3 exposed the part here. Here, the particle size of the catalytic 
activity particle 3 is about l-3nm. 

[0027] As contrasted with this, the gestalt of support of the conventional catalytic activity particle is notionally shown in 
(B) of drawing 1 . When support la is made to support catalytic activity particle 3a by the sinking-in method, this is an 
example at the time of making catalytic activity particle 3 a stick to support la, and is a gestalt with which catalytic 
activity particle 3a has adhered to the front face of support la it can be relatively considered to the magnitude of 
catalytic activity particle 3 a that is a flat side. 

[0028] Therefore, with the catalyst of this invention, in the catalytic activity particle, it catches mechanically and has the 
so-called structure which prevented that migration by support. On the other hand, with the conventional catalyst, many 
of catalytic activity particles are only arranged on the substantial flat surface, and the degree of freedom of the migration 
is high. 

[0029] Moreover, having covered 20 - 90% of the total surface area (20 - 90% of coverage) of a catalytic activity 
particle by support by this invention is based on the following reasons. When the support gestalt which made the 
catalytic activity particle buried in support can be made by the so-called microemulsion method later mentioned as an 
example and shows the relation between the mean particle diameter of the catalytic activity particle in that case 
(platinum particle as an example), and coverage, it is as drawin g 2 . In addition, in drawin g 2 , ** mark shows a new 
condition and ** mark shows 700 degrees C of conditions after heating for 48 hours in air. If coverage is lower than 
20% so that it may be known from this drawing 2 , increase of the particle size after heating will be remarkable, and the 
sintering prevention effectiveness will no longer be acquired ftilly. 

[0030] On the other hand, the result of having measured 50% purification temperature of the nitrogen oxides by the 
platinum catalyst is shown in drawing 3 . If coverage exceeds 90% so that it may be known from this drawing 3 , 
purification temperature will become high, and catalytic activity falls from the beginning and stops being suitable for 
practical use. Therefore, coverage was made into 20 - 90% in this invention. In addition, coverage is called for as % 
(rate of 100-exposure) here based on the rate of exposure mentioned above. 

[0031] Moreover, the metallic element made into the catalytic activity particle in this invention is the metal or metallic- 
oxide particle which contains platinum (Pt), a rhodium (Rh), palladium (Pd), iridium (Ir), a ruthenium (Ru), an osmium 
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(Os), gold (Au), silver (Ag), etc. more than a kind. Moreover, the support used by this invention is a metallic oxide 
which contains various kinds of aluminas, a titania, a silica, a zirconia, Seria, a magnesia, tin oxide, antimony oxide, etc. 
more than a kind. 

[0032] Furthermore, by this invention, the metal particles with the catalytic activity supported may compound two or 
more kinds of particles, and are taken as the configuration which has arranged the 2nd metal particles on the front face 
of the 1st metal particles in that case. As notionally shown in drawing 4 , the most typical example arranges the rhodium 
particle 4 on the platinum particle 3, and is an example using the alumina as support 1. When the compatibility of the 
other type metal particles and support which are supported by the noble-metals particle by making such other type metal 
support noble metals into a catalytic activity particle is high, these other type metal particles can prevent reacting with 
support and losing catalytic activity, and can raise the support effectiveness of metal particles. If it puts in another way, 
the high catalyst of the exhaust gas decontamination capacity force can be acquired by a small amount of catalytic 
activity particle. 

[0033] Even if it is the case where two or more kinds of such catalytic activity ingredients are used, each above- 
mentioned metal and above-mentioned metallic oxide which were illustrated can be used choosing them suitably. If the 
combination is illustrated, it can consider as the configuration which made the rhodium particle support on the above- 
mentioned platinum particle, the configuration which made the rhodium particle support on a palladium particle, and the 
configuration which made the palladium particle support on a platinum particle. It is for preventing that a rhodium 
becomes the structure which spread on the surface of the alumina, and arranging this on other metal particles when 
using a rhodium loses catalytic activity since the compatibility of metallic oxides, such as a common alumina as 
support, and a rhodium is high among these. Furthermore, the former is [ the latter of the quantitative rate (weight rate) 
of metal particles and the other type metal particles supported by this ] the rate of"!" to "6" as an example. 
[0034] When there is what has high compatibility with metallic oxides, such as an alumina which constitutes support, in 
the metal which has catalytic activity as mentioned above and the combination of such catalyst matter and the support 
matter is adopted, the catalyst matter may spread widely on the surface of support, and catalytic activity may fall. In 
order to prevent this, in addition to the structure which covers a catalytic activity particle with the support mentioned 
above, the emission-gas-purification catalyst of this invention can make the matter which controls a reaction with 
support the structure alternatively formed in the perimeter of a catalytic activity particle on the surface of support. 
[0035] the case where it considers as such structure - a catalyst noble-metals particle - as an example - the particle 
size of 2-10nm - preparing - the perimeter - a reaction inhibitor - concentration - it is made to support highly 
Various kinds of metals or metallic oxides which were mentioned above as the catalyst noble-metals particle can be 
used. Moreover, as a reaction inhibitor, compounds, such as barium, a zirconium, a lanthanum, neodium, 
PURASEOSHIUMU, and silicon, are employable. When palladium is adopted as a catalyst metal and a rhodium is used 
as a catalyst metal among these, using a barium compound as a reaction inhibitor, it is desirable to use a zirconium 
compound as a reaction inhibitor. 

[0036] If the structure which supported the reaction inhibitor to the catalytic activity particle is shown notionally, it is as 
drawing 5 , for example, it is the structure where the barium-carbonate layer 6 was formed in the perimeter of the 
palladium particle 5 among the front faces of support 1. In addition, the quantitative rate (weight rate) of a catalytic 
activity particle and a reaction inhibitor makes the latter "50" extent to "1" of the former. 

[0037] The manufacture approach of the emission-gas-purification catalyst by this invention is explained below. As 
mentioned above, the coverage of the catalytic activity particle by support is 20 - 90%, and the emission-gas- 
purification catalyst of this invention can take the approach of forming a film in the front face of the powder which 
supported the catalytic activity particle further, when manufacturing this. That is, as the 1st process, the powder which 
made support support a catalytic activity particle is made. The noble metals which can be used as the catalytic activity 
particle or a metallic oxide, and the metallic oxide which can be used as support are as having mentioned above, 
respectively. 

[0038] The solution containing the catalytic activity particle which consists of a catalyst element or its compound can be 
made to support a catalytic activity particle with this 1st process on support by agitated and mixing support powder by 
making a catalytic activity particle adhere to support, and performing suitable processing of reduction etc. after that. In 
that case, what is necessary is it to be desirable to prepare the particle size of a catalytic activity particle to about 2- 
lOnm, and just to carry out reduction processing, after using a dinitro ammine Pt solution as processing for it in the case 
of for example, platinum powder and mixing gamma-alumina powder to this. The reduction processing is good by 
proper approaches, such as hydrogen reduction. In addition, about platinum, a tetra-ammine Pt solution etc. can be used 
as a solution which can return and can generate a catalytic activity particle. Moreover, about a rhodium, a rhodium 
chloride solution, a nitric-acid rhodium solution, etc. can be used. Furthermore about palladium, a palladium-chloride 
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solution, a palladium nitrate solution, etc. can be used. 

[0039] Moreover, the above-mentioned powder which made the catalytic activity particle support is agitated and mixed, 
and a support element is made to newly adhere to the solution containing a support element at the 2nd process. The 
concentration of a solution can adjust the amount of support of the new support in that case. When making an alumina 
into support, specifically, the solution which dissolved aluminum isopropoxide in the cyclohexane can be used. In 
addition, aluminum butoxide etc. can be used. The film furthermore formed newly at the 2nd process is a monolayer or 
a double layer, for example, is the thing of the thickness of several nm order which is extent to which two or more atoms 
were piled up, and the powder which is a base material hits unit surface area (lm2 / g), and it is made into about five to 
20xten - three mols. Consequently, the coverage of a catalytic activity particle becomes 20 - 90%. 
[0040] The microemulsion method is explained below. The microemulsion method in this invention produces hydrolysis 
of the compound of a support element in the interface of the micell which is agitated and mixed and contains that 
catalyst element in the solution which contains the support element for the microemulsion containing precipitate of a 
catalyst element or its compound. That is, a support element or its compound is the approach of mixing the above- 
mentioned microemulsion and making support generating around precipitate of a catalyst element or its compound in 
the environment which exists so much relatively, or the environment where the concentration is high, therefore, to the 
particle size of a catalytic activity particle, the particle size of the powder of the catalyst metal support support obtained 
is boiled markedly, it is large and the catalytic activity particle is distributing it to homogeneity mostly. In addition, the 
degree of the distribution is 20% as an example. 

[0041] By the approach of this invention, the water solution containing the water-soluble metallic compounds of a 
catalyst element uses the microemulsion which exists as an ultrafine particle-like drop, and precipitates, or returns and 
insolubilizes those metallic compounds, and the dispersion liquid which distributed the solution containing that catalyst 
element that insolubilized as an ultrafine particle-like drop (microemulsion) are used. What is illustrated by JP,7- 
246343,A mentioned above can be used for the metal salt used as the source of a catalyst metal, and a chlorination Pt 
acid solution, a chlorination Rh acid solution, a dinitro ammine Pt solution, a nitric-acid Rh solution, a nitric-acid Pd 
solution, a chlorination Pd solution, a tetra-ammine Pt solution, etc. can be used for it. 

[0042] Moreover, when producing the precipitate which contains a catalyst metallic element in the drop of the shape of 
an above ultrafine particle, the microemulsion of an ammonium chloride can be used and precipitate of Pt ammonium 
chloride and Rh ammonium chloride can be produced. Moreover, when carrying out reduction processing and making 
the particle of a catalyst metal generate, the dinitro ammine Pt, a nitric acid Pt, a nitric acid Rh, a nitric acid Pd, etc. can 
be returned, and those particles can be made to generate by a hydrazine and 1 hydrate. In that case, a hydrazine and 1 
hydrate is used as microemulsion. As an approach for the reduction processing of those other than this, it is the approach 
of returning with a sodium borohydride, and H2. The approach of returning by bubbling of gas etc. can be mentioned. 
[0043] What is necessary is for precipitate to condense and to make it big and rough with the passage of time, and just 
to control the time amount which produces precipitate, in order to obtain the catalytic activity particle of the particle size 
made into the purpose, since the particle size of the catalytic activity particle obtained in connection with it also 
becomes large so that the example of platinum is shown in drawing 6 when producing precipitate using an above- 
mentioned solution. Moreover, since the particle size of a particle increases by churning mixing time with a reducing 
agent when generating a catalytic activity particle by returning, particle size is controllable by the reduction processing 
time after all. 

[0044] The organic solvent used as the dispersion medium of the above-mentioned microemulsion is independent about 
a kind of ketones, such as linear alcohols, such as hydrocarbons, such as a cyclohexane and benzene, and a hexanol, and 
an acetone, or what was indicated by JP,7-246343,A mentioned above can be used, for example, two or more kinds can 
be used for it, mixing suitably. Moreover, what was indicated by above-mentioned JP,7-246343,A also about the 
surfactant can be used, it is independent, or the RIECHIREN glycol-p-nonylphenyl ether (it is written as NP-5), the 
pentaethylene glycol DESHIRU ether, the G 2-ethylene hexyl sulfo sodium succinate, a cetyl trimethylammonium star's 
picture, etc. can be mixed and used. 

[0045] A characteristic process is carrying out churning mixing of the microemulsion containing precipitate of a catalyst 
metal or a particle gradually to metal alkoxide dispersion liquid by the approach of this invention. This is opposite to 
carrying out churning mixing of the metal alkoxide dispersion liquid gradually to the dispersion liquid of microemulsion 
in invention indicated by above-mentioned JP,7-246343,A. Therefore, by the approach of this invention, the 
microemulsion containing a catalytic activity particle will be immersed in the thick environment of a metal alkoxide. 
[0046] A metal alkoxide is hydrolyzed and support is made to generate by doing in this way by the interface of a micell 
with precipitate of catalyst metallic compounds (or complex) or a catalytic activity particle. If the metal alkoxide used 
by this invention is illustrated, they will be aluminum isopropoxide, titanium isopropoxide, and a zirconium. They are t- 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran__web_cgi_ejje 



4/1/2004 



Page 6 of 12 



butoxide, a tetra-ethoxy silane, etc. 

[0047] It is supported with the gestalt with which support generated so that precipitate of the catalyst metal in a micell 
or a particle might be surrounded, consequently the catalyst metal was buried in support by hydrolysis of a metal 
alkoxide. It hydrolyzes so that the coverage of the catalytic activity particle may become 20 - 90%. This coverage can 
be controlled by the conditions of hydrolysis and controls coverage to an expected value by adjusting the class of 
surfactant, the amount of water, pH, etc. suitably. 

[0048] In addition, the catalyst metallic element in the above-mentioned microemulsion is not limited to one kind, and 
may make two or more kinds of catalyst metallic element, or its compound exist as precipitate or a particle. What is 
necessary is to distribute two or more kinds of water-soluble metal solutions in dispersion liquid in the shape of an 
ultrafine particle, and to settle this, or to return, and just to deposit this as a particle. In that case, it can consider as the 
structure where one metal particles were made to support the metal particles of another side by adjusting the 
concentration of each water-soluble metal solution, and if the condition of having made support buried is made to 
support with the approach which mentioned this above, compatibility with support can control the reaction of a strong 
catalyst metal and support. Consequently, the support effectiveness of a catalyst metal can improve and the catalyst the 
amount used excelled [ catalyst ] in the activity as the whole at least can be acquired. 

[0049] The example of the emission-gas-purification catalyst of this invention and the example of that manufacture 

approach are shown below. 

[0050] 

[Example 1] It is immersed into the dinitro ammine Pt solution containing the platinum (Pt) of the specified quantity for 
1 hour, stirring gamma-alumina powder, and after filtration and desiccation, temporary baking is carried out and a 
Pt/gamma-alumina catalyst is acquired. 

[0051] The catalyst is calcinated in 1-hour air at 600 degrees C, it returns at 400 degrees C in a hydrogen air current 
after that, and Pt particle is made to generate. The diameter of Pt particle at this time is about set to about 2nm. 
[0052] In the liquid which dissolved this powder in the next and dissolved aluminum TORIISO propoxide in the 
cyclohexane, fixed time amount immersion is carried out and powder is filtered. The weight increment at this time turns 
into a part for the newly supported aluminum, aluminum mol concentration of aluminum TORIISO propoxide / 
cyclohexane solution is adjusted, and the amount of aluminum support is adjusted. The amount of aluminum support at 
this time turns into the amount of support of one layer - several layers on the alumina of 200m2 / g about by 0. 1 -0.4 
(mol / 2031 mols of aluminum). Then, it calcinates and considers as a catalyst. In addition, the amount of support of Pt 
is 2 g/1 (11. of support). 
[0053] 

[Example 2] It is an example of the microemulsion method. A chlorination Pt acid 5wt% solution is put in into 0.5M (M 
is a mol/liter) and a NP-5/cyclohexane solution, and W/O mold microemulsion (microemulsion 1) is made. Next the 
solution containing the ammonium chloride of a 3 time mol of Pt molar quantity is adjusted, and it adds, stirring in 0.5M 
[ same / another ] and a NP-5/cyclohexane solution, and W/O mold microemulsion (microemulsion 2) is made. The 
W/O value at this time is adjusted to 2 to about 20, respectively. In addition, a W/O value is the number of mols of the 
drop to one mol of surfactants. 

[0054] the next - these microemulsion 1 and 2 - mixing a room temperature ~ predetermined time ~ stirring mixing 
is carried out. At this time, in microemulsion, gradually, precipitate of Pt ammonium chloride is generated, and this 
precipitate is condensed with time amount and becomes big and rough. (This stirring is about performed for 10 
minutes.) 

The microemulsion containing this precipitate is supplied stirring to an aluminum isopropoxide dissolution cyclohexane, 
and aluminum is hydrolyzed. Although water hardly dissolves in a cyclohexane, a hydrolysis reaction occurs by the very 
large interface of microemulsion, and an alumina is produced. In the micell which has precipitate at this time, it is 
compounded so that the alumina generated by hydrolysis around the precipitate particle may enclose a particle to some 
extent (twenty percent - 90 percent). This hydrolysis is about performed for 10 minutes, and it washes several times by 
centrifugal separation and ethanol after that. It dries next for 12 hours. 

[0055] After burning the surfactant which remains under air circulation at 350 degrees C, the deed catalyst was acquired 
for air baking at 700 degrees C for 2 hours. In addition, the mean particle diameter of Pt particle was 1 .5nm, and the 
amount of support was 2 g/1 (11. of support). 

[0056] The catalyst engine performance after a heat deterioration property and heat deterioration was investigated about 
the catalyst acquired in an above-mentioned example 1 and an above-mentioned example 2, and the catalyst which 
made the alumina support Pt by the sinking-in method as a conventional example 1. In addition, the amount of support 
of platinum made both each example and the conventional example 2 g/1 (11. of support). In air, the heat deterioration 
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property was heated at 700 degrees C, and was checked with change of the particle size for every time amount. In 
addition, the TEM dark field image performed measurement of particle size. A measurement result is shown in Table 1 . 



[0057] 
[Table 1] 
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With the catalyst of the example 1 by this invention, and an example 2, although it increased 40 to 60% when the 
particle size of the platinum which is a catalytic activity particle passed for about 2 hours, it was stabilized without 
increasing more than it, and it was admitted that sintering was not advancing, so that it might be known from Table 1 . 
This is considered to be because for the platinum particle to be buried in support and for the migration to be prevented. 
On the other hand, in the conventional example 1, when the particle size of a platinum particle increased with the 
passage of time and 48 hours passed, it increased 62.5 times of the original particle size, and it was admitted that 
sintering was advancing. 

[0058] Moreover, it measured about the pre-heating engine performance after heat deterioration. That is, it maintained at 
700 degrees C in air for 48 hours, and after that, the exhaust gas whose concentration of a hydrocarbon, carbon 
monoxide gas, and nitrogen oxides is 5000ppmC(s), 5000 ppm, and 4000 ppm, respectively was made to penetrate, and 
purification temperature was measured each 50%. A measurement result is shown in Table 2. 
;0059] 
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The emission-gas-purification catalyst of this invention fully showed the purification engine performance at low 
temperature as compared with the former so that it might be known from Table 2. It is thought that there is little 
degradation even if the emission-gas-purification catalyst of this invention is exposed to high temperature, and sintering 
is not advancing from this. 

[0060] The example which next made two kinds of catalyst metals support in the same particle is shown. 
[0061] 

[Example 3] The mixed solution (concentration 5wt%) of a chlorination Pt acid and a chlorination Rh acid is adjusted 
by the support quantitative ratio of Pt and Rh. The solution is added stirring in 0.5M and a NP-5/cyclohexane solution, 
and W/O mold microemulsion (microemulsion 1) is made. The solution containing the ammonium chloride of a 3 time 
mol of the molar quantity which added Pt and Rh next is adjusted, it stirs and adds in 0.5M [ same / another ] and a NP- 
5/cyclohexane solution, and W/O mold microemulsion (microemulsion 2) is made. The W/O value at this time is 
adjusted about to 2 to 20. 

[0062] the next - these microemulsion - mixing - a room temperature - predetermined time - stirring mixing is 
carried out. At this time, in microemulsion, gradually, the salt of Pt and Rh generates an ammonium chloride and 
precipitate, and this precipitate is condensed with time amount and becomes big and rough. (This stirring is about 
performed for 10 minutes.) 

It supplies stirring the microemulsion containing this precipitate in an aluminum isopropoxide dissolution cyclohexane 
solution, and aluminum is hydrolyzed. Although water hardly dissolves in a cyclohexane, hydrolysis takes place by the 
very large interface of microemulsion, and an alumina is produced. In the micell which has precipitate at this time, the 
alumina generated by hydrolysis around the precipitate particle is compounded so that a particle may be surrounded to 
some extent (from twenty percent to 90 percent). This hydrolysis is about performed for 10 minutes, and it washes 
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several times by centrifugal separation and ethanol after that. It dries next for 12 hours. 

[0063] After burning the surfactant which remains under air circulation at 350 degrees C, the deed catalyst was acquired 
for air baking at 700 degrees C for 2 hours. The mean particle diameter of a Pt-Rh particle was 1 .5nm, and the amount 
of support was 2 g/1 (11. of support). 
[0064] 

[Example 4] It is the preparation by reduction. It adds stirring a dinitramine Pt5wt% solution and a nitric-acid Rh5wt% 
solution in the specified quantity, 0.5M, and a NP-5/cyclohexane solution, and W/O mold microemulsion is made 
(microemulsion 1). Next the solution containing a hydrazine and 1 hydrate of the 3 time mol of the molar quantity of Pt 
and Rh is adjusted, and it adds, stirring in 0.5M [ same / another ] and a NP-5/cyclohexane solution, and W/O mold 
microemulsion is made (microemulsion 2). The W/O value at this time is adjusted about to 2 to 20, respectively. 
[0065] the next - these microemulsion mixing — 50 degrees C - predetermined time - stirring mixing is carried out. 
At this time, in microemulsion, gradually, a Pt-Rh particle generates, and this particle is condensed with time amount 
and becomes big and rough. (This stirring is about performed for 3 - 10 minutes.) 

The microemulsion containing this precipitate is supplied stirring in an aluminum isopropoxide dissolution cyclohexane 
solution, and aluminum is hydrolyzed. Although water hardly dissolves in a cyclohexane, hydrolysis takes place by the 
very large interface of microemulsion, and an alumina is produced. In the micell which has a Pt-Rh particle at this time, 
the alumina generated by hydrolysis around the particle is compounded so that a particle may be surrounded to some 
extent (from twenty percent to 90 percent). This hydrolysis is about performed for 10 minutes, and it washes several 
times by centrifugal separation and ethanol after that. It dries next for 12 hours. 

[0066] After burning the surfactant which remains under air circulation at 350 degrees C, the deed catalyst was acquired 
for air baking at 700 degrees C for 2 hours. The mean particle diameter of a Pt-Rh particle was 1 .5nm, and the amount 
of support was 2 g/1 (11. of support). 

[0067] The pre-heating engine performance (50% purification temperature) in theoretical-air-fuel-ratio feedback was 
measured about the catalyst acquired in these examples 3 and the example 4. Moreover, the trial same about the catalyst 
(Rh is not settled) (example 2 of a comparison) which settled only the catalyst which was combined and was created by 
the sinking-in method as the conventional example 2 and a conventional example 3, the catalyst (example 1 of a 
comparison) which supported only Pt with the same approach as an example 3, and Pt by the same approach as an 
example 3 was carried out. In addition, the amounts of support of each component are Ptl.2 g/1 (11. of support), RhO.l 
g/1 (11. of support), and gamma-alumina 120 g/1 (11. of support). The concentration of the hydrocarbon of exhaust gas, 
carbon monoxide gas, and nitrogen oxides is 5000ppmC(s), 5000 ppm, and 4000 ppm, respectively, and space velocity 
was set to 25000/hr. A result is shown in Table 3. 
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If the amount of support of a rhodium is the same according to the emission-gas-purification catalyst by this invention 
so that it may be known from the measurement result shown in Table 3, about nitrogen oxides, the improvement 
effectiveness of about 20 - 22% of purification engine performance will be accepted [ hydrocarbon / gas / carbon 
monoxide ] about 13 to 15% about 15 to 17%. Moreover, even if it compares with a catalyst conventionally which 
increased the quantity of the amount of support of a rhodium 4 times from the thing of this invention, the improvement 
effectiveness of about 5 - 8% of purification engine performance is accepted. 

[0069] Moreover, although the catalyst engine performance improves by using a rhodium together so that it may be 
known from the example 1 of a comparison, and the example 2 of a comparison, in the example 2 of a comparison (a 
platinum particle is not made to support a rhodium) which is not settling the rhodium, the engine performance is inferior 
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to the catalyst by this invention. A rhodium reacts with the alumina which is support and this is considered to be 

because for activity to be lost. 

[0070] 

[Example 5] It is the example which generates a Pt/Pd particle by reduction. It adds stirring a dinitramine Pt5wt% 
solution and a nitric-acid Pd5wt% solution in the specified quantity, 0.5M, and a NP-5/cyclohexane solution, and W/O 
mold microemulsion is made (microemulsion 1). The solution which contains next a hydrazine and 1 hydrate of the 3 
time mol of the molar quantity which added Pt and Pd is adjusted, and it adds, stirring in 0.5M [ same / another ] and a 
NP-5/cyclohexane solution, and W/O mold microemulsion is made (microemulsion 2). The W/O value at this time is 
adjusted about to 2 to 20, respectively. 

[0071] the next - these microemulsion - mixing ~ 50 degrees C ~ predetermined time stirring mixing is carried out. 
At this time, in microemulsion, gradually, a Pt-Pd particle generates, and this particle is condensed with time amount 
and becomes big and rough. (This stirring is about performed for 3 - 10 minutes.) 

The microemulsion containing this precipitate is supplied stirring in an aluminum isopropoxide dissolution cyclohexane 
solution, and aluminum is about hydrolyzed for 10 minutes. Although water hardly dissolves in a cyclohexane, 
hydrolysis takes place by the very large interface of microemulsion, and an alumina is produced. In the micell which has 
a Pt-Pd particle at this time, the alumina generated by hydrolysis around the particle is compounded so that a particle 
may be surrounded to some extent (from twenty percent to 90 percent). Then, it washes several times by centrifugal 
separation and ethanol. It dries next for 12 hours. 

[0072] After burning the surfactant which remains under air circulation at 350 degrees C, the deed catalyst was acquired 
for air baking at 700 degrees C for 2 hours. The particle size of a Pt-Pd particle was 3nm, and the amount of support was 
3 g/1 (11. of support). 

[0073] With the catalyst acquired in this example 5, Pt particle was very detailed, and it was supported after having been 
covered by the alumina which is support, and it was hard to produce sintering, and high endurance was shown as 
compared with the catalyst acquired by the conventional sinking-in method. Moreover, when Pd particle served as 
structure supported by Pt particle by being stabilized, it was able to combine with the prevention effectiveness of 
sintering and the emission-gas-purification engine performance was able to be raised. 
[0074] 

[Example 6] It is the example which generates a Pd-Rh particle by reduction. It adds stirring a nitric-acid Pd5wt% 
solution and a nitric-acid Rh5wt% solution in the specified quantity, 0.5M, and a NP-5/cyclohexane solution, and W/O 
mold microemulsion is made (microemulsion 1). The solution which contains next a hydrazine and 1 hydrate of the 3 
time mol of the molar quantity which added Pd and Rh is adjusted, and it adds, stirring in 0.5M [ same / another ] and a 
NP-5/cyclohexane solution, and W/O mold microemulsion is made (microemulsion 2). The W/O value at this time is 
adjusted about to 2 to 20, respectively. 

[0075] the next - these microemulsion - mixing - 50 degrees C - predetermined time - stirring mixing is carried out. 
At this time, in microemulsion, gradually, a Pd-Rh particle generates, and this particle is condensed with time amount 
and becomes big and rough. (This stirring is about performed for 3 - 10 minutes.) 

The microemulsion containing this precipitate is supplied stirring in an aluminum isopropoxide dissolution cyclohexane 
solution, and aluminum is hydrolyzed. Although water hardly dissolves in a cyclohexane, hydrolysis takes place by the 
very large interface of microemulsion, and an alumina is produced. In the micell which has a Pd-Rh particle at this time, 
the alumina generated by hydrolysis around the particle is compounded so that a particle may be surrounded to some 
extent (from twenty percent to 90 percent). This hydrolysis is about performed for 10 minutes, and it washes several 
times by centrifugal separation and ethanol after that. It dries next for 12 hours. After burning the surfactant which 
remains under air circulation at 350 degrees C, the deed catalyst was acquired for air baking at 700 degrees C for 2 
hours. The particle size of a Pd-Rh particle was 3nm, and the amount of support was 3 g/1 (11. of support). 
[0076] With the catalyst acquired in this example 6, it could become the structure where Rh particle was supported by 
the front face of Pd particle, consequently the reaction of palladium and the alumina which constitutes support could be 
prevented, the activity of Rh particle could be maintained, and having excelled in the reducibility ability of the nitrogen 
oxides (NOx) at the time of operating a gasoline engine near theoretical air fuel ratio was admitted. On the other hand, 
with the catalyst acquired by the conventional sinking-in method, the reaction of a rhodium and support arose violently 
and the structure where Rh particle had adhered to the front face of Pd particle was not accepted. 
[0077] The example of the catalyst which prevented the reaction of a catalyst element and oxide support next, and its 
process is shown. 
[0078] 

[Example 7] A nitric-acid Pd5wt% solution is added stirring in 0.5M and a NP-5/cyclohexane solution, and W/O mold 
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microemulsion is made (microemulsion 1). Next the solution containing a hydrazine and 1 hydrate of the 3 time mol of 
Pd molar quantity is adjusted, and it adds, stirring in 0.5M [ same / another ] and a NP-5/cyclohexane solution, and W/O 
mold microemulsion is made (microemulsion 2). The W/O value at this time is adjusted about to 2 to 20, respectively. 
[0079] the next ~ these microemulsion - mixing ~ 40 degrees C predetermined time -- stirring mixing is carried out. 
At this time, in microemulsion, gradually, Pd is returned, Pd particle generates, it condenses with time amount, and 
particle diameter becomes large. (This stirring is about performed for 3 - 10 minutes.) At this time, the magnitude of a 
particle is 3nm about. 

The microemulsion containing this Pd particle is supplied stirring in an aluminum isopropoxide dissolution cyclohexane 
solution, and aluminum is hydrolyzed. Although water hardly dissolves in a cyclohexane, hydrolysis takes place by the 
very large interface of microemulsion, and an alumina is produced. In the micell which has a particle at this time, the 
alumina generated by hydrolysis around the particle is compounded so that a particle may be surrounded to some extent 
(from twenty percent to 90 percent). This hydrolysis is about performed for 10 minutes, and it washes several times by 
centrifugal separation and ethanol after that. It dries next for 12 hours. 

[0080] After burning the surfactant which remains under air circulation at 350 degrees C, the deed catalyst was acquired 
for air baking at 700 degrees C for 2 hours. The amount of support of Pd is 2g (11. of support)/l. 
[0081] It examined [ catalyst / this ] about the oxidation warming-up property of a hydrocarbon. Moreover, it examined 
similarly about each of the catalyst (conventional example 4) which carried out 2 g/1 (11. of support) support of the Pd 
by the conventional sinking-in method for the comparison, and the catalyst (conventional example 5) which carried out 
5 g/1 (11. of support) support. In addition, for the amount of support of gamma-alumina, 120 g/1 (11. of support) and 
space velocity are [ a test condition ] 25000/hr and 02. The concentration of a hydrocarbon (C three H6) is 2000pmC(s) 
6%. A result is shown in Table 4. 
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As shown in this table 4, the catalyst of this invention had a small particle size of Pd particle, and since it was supported 
by the condition of having been buried in support, improvement in 20% or more of engine performance was accepted to 
the conventional catalyst, and the almost same engine performance as the conventional example 5 which made the 
amount of support of Pd 2.5 times was able to be obtained. Therefore, according to this invention, the amount of the 
catalyst metal used is reducible. 
[0083] 

[Example 8] A nitric-acid Pd5wt% solution is added stirring in 0.5M and a NP-5/cyclohexane solution, and W/O mold 
microemulsion is made (microemulsion 1). Next the solution containing a hydrazine and 1 hydrate of the 3 time mol of 
Pd molar quantity and the barium acetate of a 5 time mol is adjusted, and it adds, stirring in 0.5M [ same / another ] and 
a NP-5/cyclohexane solution, and W/O mold microemulsion is made (microemulsion 2). The W/O value at this time is 
adjusted about to 2 to 20, respectively. 

[0084] while mixing these microemulsion next and carrying out bubbling of the carbon dioxide gas - 40 degrees C - 
predetermined time - stirring mixing is carried out. At this time, in microemulsion, gradually, Pd is returned, Pd particle 
generates and barium precipitates as a barium carbonate to coincidence. Pd particle and a barium-carbonate particle are 
condensed with time amount, and particle diameter becomes large. (This stirring is about performed for 3 - 10 minutes.) 
At this time, the magnitude of Pd particle is 3nm about. The particle diameter of barium is un-measuring. 
The microemulsion containing this Pd particle is supplied stirring in an aluminum isopropoxide dissolution cyclohexane 
solution, and aluminum is hydrolyzed. Although water hardly dissolves in a cyclohexane, hydrolysis takes place by the 
very large interface of microemulsion, and an alumina is produced. In the micell which has a particle at this time, the 
alumina generated by hydrolysis around the particle is compounded so that a particle may be surrounded to some extent 
(from twenty percent to 90 percent). This hydrolysis is about performed for 10 minutes, and it washes several times by 
centrifugal separation and ethanol after that. It dries next for 12 hours. 

[0085] After burning the surfactant which remains under air circulation at 350 degrees C, the deed catalyst was acquired 
for air baking at 700 degrees C for 2 hours. 2 g/1 (11. of support) and the amount of support of gamma-alumina of the 
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amount of support of Pd are 120 g/1 (11. of support). 

[0086] After performing elevated-temperature Lean durability about the catalyst of the above-mentioned example 7, and 
the catalyst of an example 8, the purification engine performance of a hydrocarbon was examined. In addition, elevated- 
temperature Lean durability set the air-fuel ratio (A/F) to 22, and could be 700 degrees C and 50 hours. The test 
condition of the purification engine performance is the same as the conditions stated in the above-mentioned example 7. 
moreover, the conventional example 4 used in the above-mentioned example 7 for the comparison and the conventional 
sinking-in method - Pd - 2 g/1 (11. of support), and Ba - 30wt(s)% - the trial same about the catalyst (conventional 
example 6) made to support was performed. A result is shown in Table 5. 
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With the catalyst of the example 8 which made Ba support, endurance ability high 30% or more can be obtained to the 
conventional catalyst so that it may be known from the test result of Table 5. Ba is alternatively supported around Pd 
particle, and since the reaction of alumina support and Pd particle was controlled sharply, this is considered. 
[0088] In addition, the approach of producing precipitate of reaction control elements, such as above Ba, has the 
approach of using an ammonium hydrogencarbonate in addition to bubbling of carbon dioxide gas etc. 
[0089] 

[Example 9] A nitric-acid Rh5wt% solution is added stirring in 0.5M and a NP-5/cyclohexane solution, and W/O mold 
microemulsion is made (microemulsion 1). Next the solution containing a hydrazine and 1 hydrate of the 3 time mol of 
Rh molar quantity is adjusted, and it adds, stirring in 0.5M [ same / another ] and a NP-5/cyclohexane solution, and W/O 
mold microemulsion is made (microemulsion 2). The W/O value at this time is adjusted about to 2 to 20, respectively. 
[0090] the next - these microemulsion - mixing - a room temperature - predetermined time -- stirring mixing is 
carried out. At this time, Rh hydrazine complex particle generates and precipitates gradually in microemulsion. Rh 
precipitate particle is condensed with time amount, and particle diameter becomes large. (This stirring is performed for 
2 - 20 minutes.) At this time, the magnitude of Rh particle is 3nm about. 

The microemulsion containing this Rh precipitate particle is supplied stirring in an aluminum isopropoxide dissolution 
cyclohexane solution, and aluminum is hydrolyzed. Although water hardly dissolves in a cyclohexane, hydrolysis takes 
place by the very large interface of microemulsion, and an alumina is produced. In the micell which has a particle at this 
time, the alumina generated by hydrolysis around the particle is compounded so that a particle may be surrounded to 
some extent (from twenty percent to 90 percent). This hydrolysis is about performed for 10 minutes, and it washes 
several times by centrifugal separation and ethanol after that. It dries next for 12 hours. 

[0091] After burning the surfactant which remains under air circulation at 350 degrees C, the deed catalyst was acquired 
for air baking at 700 degrees C for 2 hours. 1 g/1 (11. of support) and the amount of support of gamma-alumina of the 
amount of support of Rh are 120 g/1 (11. of support). 
[0092] 

[Example 10] A nitric-acid Rh5wt% solution is added like the above-mentioned example 9, stirring in 0.5M and a NP- 
5/cyclohexane solution, and W/O mold microemulsion is made (microemulsion 1). Next the solution containing a 
hydrazine and 1 hydrate of the 3 time mol of Rh molar quantity is adjusted, and it adds, stirring in 0.5M [ same / 
another ] and a NP-5/cyclohexane solution, and W/O mold microemulsion is made (microemulsion 2). The W/O value 
at this time is adjusted about to 2 to 20, respectively. 

[0093] the next - these microemulsion - mixing — a room temperature - predetermined time - stirring mixing is 
carried out. At this time, Rh hydrazine complex particle generates and precipitates gradually in microemulsion. Rh 
precipitate particle is condensed with time amount, and particle diameter becomes large. (This stirring is performed for 
2-20 minutes.) At this time, the magnitude of Rh particle is 3nm about. 

The microemulsion containing this Rh precipitate particle is supplied first, agitating in a zirconium isopropoxide 
dissolution cyclohexane solution. Immediately, a solution becomes sol-like. This sol is shortly supplied after 2 minutes, 
stirring in an aluminum isopropoxide dissolution cyclohexane solution, and aluminum is hydrolyzed with the water 
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which remained. Although water hardly dissolves in a cyclohexane, hydrolysis takes place by the very large interface of 
microemulsion, and an alumina is produced. In the micell which has a particle at this time, the alumina generated by 
hydrolysis around the particle is compounded so that a particle may be surrounded to some extent (from twenty percent 
to 90 percent). This hydrolysis is about performed for 10 minutes, and it washes several times by centrifugal separation 
and ethanol after that. It dries next for 12 hours. 

[0094] After burning the surfactant which remains under air circulation at 350 degrees C, the deed catalyst was acquired 
for air baking at 700 degrees C for 2 hours. The amount of support of Rh is 1 g/1 (11. of support), and Zr02. 1 g/1 (11. of 
support) and the amount of support of gamma-alumina of the amount of support are 120g (11. of support)/!. 
[0095] When the structure of the catalyst acquired in this example 10 is shown notionally, it is as drawing 7 and is Zr02 
to the surroundings of the Rh particle 7. A layer 8 is formed, and it is further formed in that periphery in the alumina 
layer 1, consequently is Zr02. The Rh particle 7 covered with the layer 8 has structure supported with the gestalt buried 
in the alumina which is support 1 . 

[0096] The catalyst of the above-mentioned example 9 and the catalyst of an example 10 are a structure top and Zr02. 
The existence of a layer 8 differed, and in order to investigate the effect, it experimented about the warming-up property 
after durability. For space velocity, 25000-/hr and nitrogen-monoxide gas concentration are [ the amount of support of 
Rh / 2500 ppm and the carbon monoxide gas concentration of experiment conditions ] 2500 ppm 2wt(s)%. The result is 
shown in Table 6. 
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It is Zr02 so that it may be known from the result shown in Table 6. With the catalyst which formed the layer 8, the 
purification engine performance is improving about 15%, and this is Zr02. By forming a layer 8, it is because the fall of 
the catalytic activity of Rh particle was prevented. 
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«^tt^ *ffl(*Kffl»S 8KtftBi{C*j(,» 

r. 

WEfi^K^S ti*oe«co«H«:|ia L ti» * wag 
iStttfrf-tf. ^©£*®S©2 0~9 0%£li*ISffl&K: 

» 1 ©SKtfrf ©HifiK:. M«fiStt*Wr 4»2 ©£g 

tt?-*R»fc*fiSr* a c i *#m4 r i icte io 
tt©*#xHKUNft. 

imm 3 ] Krssm i ©^isttT a^-c* o . *^ 
HtfiB^f 2 a y •> At? * * c t zm. tt h 

mm.2 mmmwm\mm* 

im t ©safc*»w-r zEafflimmt* 3 # e. nx i> 

IttXmS 3 *W5c*t> 0< t**©fb£«!*6&$Jtt 
©Cfct^T. 20 

JW«*SStttt^*«rEfi(*±«:iffl*3«4* 1 X«4 . c 

©««gtttfr?-*ii8 btcmmtiwrnmic . *©ntt 

■ttfctt#Stf*»2:014*W*ac4*4$»4:r* 

SM/*iwia*«©»6m 

«^tt^*ffl#Ka»3*S»^^kM«©l!!JS* 

^©ttftfcMflBjlttltitttt^iWm • 
*©j»«ffil«fc-f©B»)«cilWBfif**4J«S-S*Ci* 30 

WRd: f **^x«Kttttt©«jtm 

^©SSJciHifb/ciglBM^ffitt^^^WT^v^ 

JWK©Hfim 40 
[»#JS8 ] |^*t> L< tt*©fb£»a»6tt*j» 

«^ttT-*a»{cfflj#s*ssp^^b«^>»js* 

a&±ai^A£/i5^A£©55©:^fr< 4£>~S 
©Tc^fc 0 < B*ti6©&aiM)ftM&>6ttSMJffi£ 
faft-f*Bf€©tta«:*fffi-«aRSiifca. *©M«tS 
tt&*©H] 0 tCffSBtHft*^ 3 # S C 4 4 "f £ 

*#^jwbiwi©«aim 

[*H0©im&l»l] 

[000 1] 50 
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[AH©jR-rftfiW^iF] c©f&wi, SM/**JWtr 

4fc«>©WB»cMU tt(c4ffi©n&|IM*6tttt]Sti 

s*#x*»Kbr*fc©©*i««cw-r*fc©r*<&. 

[0002] 

[«£*©«*] c©«©8#xwti*«4 lt. 

&*^<^S?f A**l»ttOJ?->Z»ft^©*Bi7C«t. 

5 ^tt£©ffl»Kffl» 3tffcl|lS©fc©jWil6ft'C 
t>*. C©J:9ft»*x»ftJWtCtt, M[8SK*jWffi£ 

tcj; 0. *l4IKbtB#fcij*Ta*. «©fttiSlttttRaK 

©Simiffls-c** *jfi"cttai»ib***< l 
u»st^©i»S4 3ft*c 4 *>*»>. *©*§*. m 

[ o o o 3 3 lit*, ^^^©igft^jwr-s^^ffl 

<f«tt#3n-C4»0. W*.fcmHPF3- 1 8 6 3 4 7#& 
*Ktt. B^'^J>9Afc£©tt«tStttffltt*©5 
jtKv^*S/->At»tt3li-rff«3^«fiB©ll«|*J 

^©jwitsstttt^icHafs** c ttc j: *) zmmzvi 
±-rsfe©4**.6ftr(,»4. 

[0 0043 *fc»H¥8 - 1 3 1 8 3 0*f&*R(C«. 
e^fcJ:a ! Cti?:tH^U£:r;W5t©^*42 i ;T (C 

eo, ) vmbtcm^mitmm>^imtxx^6o 

wow.**)* a*©iwfc*ij:cwEnR:flt5a*©»»B 
im«i»±L. ^©ssn. a$©5/>*y>f*Huw 
43*rn,>*„ 

[0 00 5 3 $ &{C1$H¥7 - 2 4 6 3 4 3 

tt. W«^*^*iB«tt^©»»«*K. *©??£ 

F©JP*^Wt4CS*. ttiKJ^ncW Ftt©£H 
!MbiBi*^fiRS i*att«©«Bi*fe6JiB«3 nr t> s . 

*bT*©W4t/t. 4nm <*vy-* ) ©&&&? 
[00063 

z&m 3 n 5*^m&^©-» * y > tb««H5S 

jag-ciac5j^^S()K:cfcS^>iru>y47js*s*«. 
±Jfi0fc«fM¥3 - 1 8 6 3 4 7^«{CiBK3nitl6 
Bg«, ■v^i/-5A©l*{c«t»))W(|}Sgtttt^©«l* 
Bf±r4fc©T*-3'C. fi^©^li)g(**Pl±feL><« 
WHW1-**1I6*J<CI>©-C. ifi&r L fe*»Kt* $ 'J > 
y*IW±-CfS*. ft4i®ffit4*5l^m4^(C©T-rS<Sl6J*i 

[0 0 0 7 3 *yt±l3©»»*8 - 1 3 1 8 30-^^ 
CcfBlg? nfc^-Cli^ 'J 7©BHK!R)i^ffl(c J: ^ X 
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t;*ifrF#»*ffiii:-rs£4ttao<. aa». a&& 

[0008 ] $ 6fc_he©1$n¥7 - 2 4 6 3 4 3#& 
4#$tL<. *fc*©aaiWt*a*©aiBK:. MtttS 

?©#». twctfrpaasaiL* l < wmt&wm* 
aaiww«**c4ttBB"c*!K */<sfe#r*ts 

[0 00 9] C©»Wtt. ±E©*tt*w»tcorttS 

ffllL/TWXttKfin, *fcfi»#»**fiLh3-li&c4© 20 

g{ttf£t4£Sl$4TS4>©r&§ < , 
[0010] 

[■Wttfiftf J:Of*©ffiffl • tt*] ± 

SE©BW4iii£'rSfc»Mc. »3j8S l ©fEUira. MStu 

j# s -efcSPsu/x^tiasEKfc i»r . afiatnttca^ $ 

±mmm® i o~9 0K*aeaf*«:afe*Tri,>*c4 
4»»i-r*»^jwt*ttifT?**. 30 

[0011] ccrttNH^?©Btti©glKli. -W 
4Uca*t : HR»« (TEM) BHft»a"C«a%iM3E 

fr6*ffiKart>Sa«?Stttt*©aiIi8l <a?*) % 

StH$= (TEM«»KJ:5tta) / (comtczz 
ttS) 

l/fc#-jtC©»#ai ©«*?«. IliattStttt^fi 40 

*ti«:aH-r'5«««iaHt©fiT*»i6±3ns. 
a&ttJWtLtr*. 

[0012] *fca*^2©^Hj«, tmm i 
a«igtttt^*«. n*j»stt*w-r«»i©^aa^©^ 

BSK. ««i^*WTSa2©£R&^*KWfc«/S4 

$n-ci>sk©-c£>& 0 

[0013] l/fc#oT»#B2©|BJ|j-r«. »Jj8g 1 

©awii§i«<tf¥a*4i;sc4fcfli^ mi©£js*i so 
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-?©_Bti$w 6 nyta 2 ©&a&?# ai>aaatt«7if 

U *©$£*. a2©£aa*©*#<Mt<'C* v ±# 
[0 0 14] S6K»*13©|IW». a$g2<C*tt 

smibss i ©&jstty-*a£4 i, fr-?mffi2 ©&jg 

n £ a 4 ofc *>©-?£>£., 
[0015] btdfi^xc<Dtt#93<oftmvtti x py 
■>Aiafl£i©B06tHihur. PS>«>i>*ifrftt»K: 
SUf-cta©-?. *©a88»*fti:Si**c4*»r 
*. *ar*i«\ ns^A©ttfl»*iwBu aa«tt 

£ffiT 3 5 C 4 ft < ©flHbf 5 C 4 **"C * *. 

[0016] m^s4©aw«. m$a 1 ©s#©^b 
k. *©ffl#ittaffitttt^4©fia6*»w-r4aiaii 

[0017] Ofctf oT»J*B4©IW§KJ:fttf. 

ai©a«4isjattf¥ffl{cait. j&&*§tt8«-4s#4 
©si£»tt±LT. M®m$L**fe&c>miwm:m 
*©ts*. aa^(*4b'c©BXtt*i^±3H* 

ac4#r*S. 

[ 0 0 1 8 3 {fetf, a«S5©»i«tt. (Mi^TC^fcU < 

«-e©ft^w>e&*aaffitttt^*a»fc^F3tts 

mucmmmommic. *©a#4H-tmt>o< 
»tta*m*a»fc o < «aa©»t s 
a2ia4**-rsc4*wa4rs*j£-c*s. 

[00 19] Ofc#oT»3WB5©|ffl!fc,fctltf. 02 

xartf fcfctf * ^ * 6ftfctt*Mc «t o x WKfittttT- 

-e©sms (taK) awa©atc&*j:$teajt> 
iitfC4*Jr*. *©a*. aatsiitt : f©9a«ffiiM 

±f £C4**T'£S. 

[0020] ztcm&m <mmt, m&7tmk l < » 
*©{t^»*>6 ttsajasiaft^iaftKaas 
^jWbj)*a©i!jfi^-c*r>-c. ©f^cDiasccBtrfBM 
ajitttt^wa- wia*fc«. *©a«fsntfrf© 

to o 2 1 ] L/c3jJo-ca*ae©aii!tcj:ntf. a& 

iiStttt^*. -e©SIWg (tOUS) #Bf5£©ffiK:fcS<fc 

5(cett4JccaAiAt?c4^-ct. *©««. aasit 

a^-©^Bi*}rp*i|fe 0 < «K±l/TJ/>* y >^tcJ:S 
iH^ttOfgT?: K±T 4 C 4 *5-C ft 5 . 
[0 0 2 2] S6{c»*a7©aiJ8tt. W®7C^4>L< 

SFx/^?wtaa©»a5Siffi-c*-sT. ^©teatcaa 
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[0 02 3] Lfc*s-jrc©a9*17 0«iHfcJ:n«. 

©asms wm&) 6***1 tcmb^Kwactn 10 

4-r-5C4*i-C*4. 

[0 02 4] *0T»*B8©IMBtt. fl4&g7G3flkU< 
J?-5 A 4 <D 9 fc©4>& < 4 fcri©7cfi L < 6 

«a • susti-m *©«iiStttfrF©ia o KMieis 

ft££li£3ttS C 4 £1$$fc4-f Stfar&S. 
[0 02 5] Lfc*SoTI»*3H8<0|giaiCj;tl«. t»T 20 

[0026] 

tSfcicmftSatLbW*}*) , t©*Tttfi£*©&©4 

iHtfSr****, *©ffl8©JB»#8»«r*«J. £©!£ 

HJJT I*. fiS^ffittfei^ ©^^BnS© 2 0-90% #S# 30 

*©sttj$*^ io~8o%4^s«fc^(c. mmctms. l 

01© (A) ©4fe9?**K ffl<*HC[Hg|52A5^$ 

ttgtt. 1~3 nmSSr*5. 
[002 7] cnt»H:UTfit*©«iffitt«[-?©ffl» 
©^*@i© (B) fc«jftWtcwUr*s. cti«. 
£»&(C J: "CSft 1 a KlttliSttttT- 3 a 3 it 40 

&tcm£<DM?$><0 . JWIiStttt?-3a©^*3{C*fL 
"Cffl*tWK:¥fflE4 H&T C 4 ©r * 5ffl{* 1 a ©Slffi 
KJWIEtttfrf 3 a UTt^lrC* S. 
[0 028] \stcifi^XC<Dmi<DfmViZ, M&iStt 

nri»-5^w-e&r>r^©^S6©@iK*^<«c-oTu 

•5. 50 
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[0029] ttccvmxmiimm+oimwmco 

2 0-90% (|gM2 0-9 0%) ilfttSofc® 

ffitt^ {-m6bxu$m-) ow-mmtimmt 

QM%&mtt> H2©4*jOT*€>. @2«:te 

■»!*&.&©«»** u *fcABira2«i*j-c7 

0 0"C. 4 81%mmmLtc®<DW.!&ZjnbX^*> 0 C© 

jw»a©ea©*ftfew»«r* o . y > yKut2& 
[00301 -j, e^M^tc j: z&mam 50% 

*WfcfiK*»lJ£ 0fcl6**BI 3 iC^To C ©0 3 frh 1 ® 
6ft S J; -5 CC. 9 0 % SrjtS*. £ 4 &<bfi£#iiS 

9 0%4Lfc o fcfctcr, IPB, mrj^fcSHi^ 
CCg-5*. (1 00-RtH$) %4l/T3Rtf>6ft*. 
[0 03 1 ] SfcC©«WfcfcWailMi^lFF-£Sft 
3£H7csgSi. 6£ (Pt) , as^A (Rh) , /<7 
A (Pd), ■{ V is? J* (I r) , Jl/r^^A (R 
u) , ^^A(Os),i(Au), SB (Ag) & 

t. KfbM. M^b7>^>&^*-«et±sw-r*^ 
■HMbSre**. 

[0 032 ] 3 6CCC©I6BJ-C«. ffl^F3tl^M«lffitt 
*otfeJ:< > -€-©*l^. ^1©#J1^©^®(CH2 

©^«© j f*ffiaufc«fiS4f-5„ *©»tneaw«cw 

^AW4^e-gu fi#iivtr*sttffli»fc« 
r*?.o c©<fc9&tt«H^^fjft^fli«))«istt{ft 
^•4^SC4(cj:»j, S^Jl^ci^-caJtsnr^ 

mfm&mvL*6m#6<mia&ifim^m&> mm 
msmfrj-imto t m& bxm&m.*fk set m± 
r*, &m%fr<Dmft%n&%ft±2&zc6tfiv$z. 
mrtitt, 'j>m®fmffimj-ic*^xnw*Mm 

yj©iSt>««*©4 C 4*ir^ £„ 
[ 0 0 3 3 ] C©J; 5 «:lH^©MMe£tttm«ttffl 

Mi, ±iE©6£fi^©±(ca^Aft^£tB$S-i2-?c 
^••7^^A&^©±{cai?^A^*ffl#3#/fc 
^RE, B£tt*©±lc^^AtW-*iIft3ttfc*0E 

4-rsc43&Jt?*4. cne.©^^. ay^AJ&ffifflt 

cn^fl!j©^llifi^©±{ci2g-rs©«. aft 

4 L THMWft T^Zttj; i:<D&mM<m 4 CJ>? ^ A 4 
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©§HDtt#WC»©"C. UWJ*1fiT>V 5 t<D$miCfcft 

"6" (C*fLTf£i#s "1" ©f!!£r&£„ 
[0034] ±$©<fc 9fc|N§iStt£W?&£B(<:t2. 
ffl***lS l/"C t 7^ 5 £©£JSS1JMM&£ ©S»ll 
tt#*t,>t>©a»**K C©<fc5&^^M£ffltt^«<!: 
©»££*»» Lfc»£. ftHI»a&«fflft©aiB«:j£< 
tfWJotl/*^. JUtttStt#HaT-i"SCi*J*4. eft io 

[ o o 3 5 3 c©<fc 5 tm&t-r^m^ mm&m& 

*tt. H*£l/C2--10nm©ttSK:«KU *©JS 

mtcmmftwinzmms < s» s * s . *©**«»£ 

A. ^U=Oi£©{b£^£{&rf Cft 

it. S)6»iW»fttor^y'>^b^»*ffli>. Sfcn 

[0 03 6] SlOTKJ^S^^fgtt^CCfl^L/^^ 
1 ©Hffl©5 fe^i^Alfrf 5 ©JglHfcjKK^' l> •> A 

©*w&*»£ (shm&) «r#© 30 

" 1 " K*f LTSW* "5 0" «*«:■*■*. 

[0 03 7 ] ojfKC©»W«cJ: *##*aMbJJ«i©K 

fiP^^JiKbjWHJfflftK J: SMM^tfr ©WH& 2 
0~9 0%-C£>9, Cft£t¥j£f ftWKStttW- 
4fifcl/fctt5fc©*lBK:. S6fcWir>Jl*J&iSf 

«Htffitttt^-*a*S-&fc»**f^5. *©to«Ji£1tt& 
[0 03 8 ] C©H 1 Xgfti. fmn&b I < tt*© 

tt»3-t*. *©«. jKcttir©aa«c*!M*ifrrciK 

4. -€•©*§£. «SSEiSSfSMt : f©ttS* 2-10n mfIS 
KWR-rscijWfSEK. ^©fcJ&OftHffliO-C. 09 
*.« fi&»*©«te«:tt. V- hUT> 5 >P t 
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a-rft«<t^. ^©ji7c®gtt. 7kSji7c^i'©®i[© 
i©-c^4^t<tor, e^tc-o^rtt. -r-h^r>5 

Steffif-SC SktCWW AtCOt>? 

[0039] Sfcg2ii-ea, ffl#7aR**frra« 
ffl»©ffiffa«. SiK©«aK«fcr>rBj»-r*ci*J-c 

0R «M-T-)WI»ffl«*«tt o fc*Ig©» nm*-^- 
©JI 3 ©fc ©-?&*). ^?fcStt$©J|itt$iBSt ( 1 

m' /g) */<c«j % 5-20X i o-'^wajKtcrs. 

-^©M*. «KfiStttt-?©tBMt**2 0-9 0«tc«c 

So 

[0040] o^fcvOPxv;Ui/3>&fCo<,>-ClB 

M^tc^* S t» «*©f t£»©itlR*£W'J- •& v ^ a 

ffl^O. ^©WIJiTcJRfc^TliiS-bJl/OIHirfflflc 
5£SR©fb^W©»l*»llf*ftC8#*. -ftttoftfflfec 

«W*4d»«*©ij|«©*li>SI*©ifi{c, ±iB©v^i? 
ai7j^ 3 >§i^i, »Bi7cS*4^»*©ffc^J 
©tti8©lHlO'CfIft:*ftiaE3tt**ffi-C**. 
rf?6ftSMii#Mti^fflft©t&^©©S». MiSffili 
&^©SSCc*tLTt&l3(c^*<. MAMStttt^tSHf 

tt. -«tLT. 2 0%-C*4„ 
[004 1] COSWO^ffi-Ctt. fl*^7cS©*?§tt^ 
R<fc^%$t»7jcjS«^«tt^«©«i«i LT^T 
570Di7j^3«L, *©*BMb^«i*tt: 

ir^l< taaeci/T^awbi/. *©^wbLWwii7c* 

«*i44&IRmK. Wa0te»M*7 - 2 4 6 3 4 3 

#fi«{c<WjnSftri>«t©*fl!fflr*ct*»r*. it 
{tPtgfig«. ^{bRh^jgffi, ixxbpr>5>Pt 

®S> ilRhil fflttPdgfc tt{kPd««. f 

h*7>?>P t«««cift«Wf*C43ft»'C#«. 

[ o o 4 2 ] ±.&<DM®.i&?w(Dmm<D t P-cfm 
^M7cm^is{X^^.c-$^i>m^iciit. miry* 
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*x *) A R h m tT >•* X -5 A ©tt^ife D s # £ C 

-cGwrs. cni-momTcmmcDtcibtDiimtL-c 

C<trtn?t£ 0 10 
CO 04 3] ±$©S$£<^LTftJ^££D$t!-SiS 
B6KB&©W*iS-rj:5K:. ^©SMiSKct 

tfrF©teafc**< l»t-r4fflS©jtt«TS 
#if*-fS©-e. tsjg. B7GfeMffltcJ:T>?ttg*lN 

[0 04 4] ±E©v^^nxvjl/S?a>©»»jita 20 
*Wt88J«». ffifiLfc4«&¥7 - 2 4 6 3 4 3 

KB«3nfcfe©&ttffl-r*ci3ii-ct. m«. ^ 

£©B«7A'3 -Jk 7-fe h i©^ h >»©-«* 

a*c*s. *telBB«S«WIK-3i»rt±ia©«ia¥7 - 
2463 4 3^^KIBIg3ftfcfc©£teffl-r£Ci# 
■C*. 'J i/>^y 3-;kp _y^7 xi;H-f 

;u (NP-5iBSia-r-s> . ^>£x^b>yj3-;u 

f^l/X-fJk i^-x^u^-x+i^l/^jl/^rJ/N? 30 

[004 5] cQWH<W5fttr»«W«c^o-bxtt. M 

&£JS©StfS4> L < Ktt?*g*TS'?<f ni v;u>? 
a>£. ^7Jl/3*5/K»^K#LTft*tcW8 ! fi 
^•rSCi-C&S. CM. ±ta©1#pg¥7 -2 46 3 
4 3#&«Kffi«3ftfc«Hrtt» W?OX-5MUy 3 

ft*. 

[0 04 6 ] C©£5&Cl-*CitC<fc-?r«£JS{b£ 
«J (ftSOfcttSft) ©flJRtKttHWiffitttl-?©** 
5fe;l/©5?lfr. «T*atJ/ F£in*a»l/-Cfflt* 
C©^"Cl£ffl3nS^lT;b=3*^F 
*Wl^-rn«. 7;l/5^^A^y7*P^^~>F. 

f h7X h*i/->7>)ii'-C*€>„ 50 
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[0 04 7] £Jl7JU:3*ixF©ft]*#»?{Cj:o-C v 5 

•fe ju #©jy!*££)S©ft:SK* i> i > tttt^f - *) mts <fc 5 «: 

«t?assti4. *©«Biffitttt^©a«**s2o~9 
0K4&*j:5fciin*#J**?f5. c©$?i$«. in* 
»JB©*fr(cj:oTlW^*t WffirSffiW© 

«n»tBHn©iHK:mrr 4. 

[0 04 8 ] ft*. ±IB©-?^i'nxvjH/3>iti©M 

«^jR7aR«-«atciB5esnftt>©"c*oT. 

8©M&£Jii7c$t> b < «-e©{fc^J*ttl84> L < I2tt 
T*TffiS-eti««fct». *©«£, #*fctt£iwgfK©ai 

©3&fflttrt^Mii£Jg i ffif* <t ©£fc.£«J$iJ-r S C <t 

-e©*ss> )i^^©jijf$$#GLhu 
©teffla#4>& < r u-c©ffitt(cgnfcfl!i!^^ 

[0049] ^>mcc<mw(Dm#zmmM(Dmmw 

*s «t Cf*©8BS*ffi©IH6«l*wr. 
[0050] 

[^SiSCT 1 ] ^S©S^ (P t ) OA^c^hPT 
>$>P t&WC, T-7-rt/5^»**«ff0ft3W6 

[0051] -e©«^6 0 0 °cx' 1 i^ras^TStidE 

U ^©f^*^m^*-C4 0 O'CfjijcL. PtSi-?-* 
^fi£3-t±^.o C©i#©Pt©^©iE@«fc*i«fc«2n 

[005 2] OtftC. C©«**. 7;U5X^Ah'M 

mcK.mn $ n/cr;u = - •> <t s„ 7^ 5 a 

h v^'ojjt+t' F/2/f a^+-y->^©A 1 ^e;i/ 
?^*l®g0UT. r;U5r.^Ata^ffi?:is|^-r^ 0 c© 
i#©A lJ^Stt*Jfc«t-e0. 1~0. 4 (mol /A 
l 2 0 3 lmol ) -C2 0 0m J /g©7;U5 7±fC 1@~ 

ist@©}i^M(cA cC s 0 »a*m»«B«4-r*. 
a*. pt©ji^M«. 2g/i (ffl<*i 9 h^) r 

[0 05 3 ] 

^bP tl$5wt%i§ig5:. 0. 5M (Mtt. WJ? 

. np- b/isi> a^yyi&Witpicxti. w/ 
OSv-r £Px-yjUi? 3 > (?-/?ai7;li/3>l) 

*fps. ^r(c. p t*;ufi©3^- : t:;u©^b7> ; ex 



11 

V&ZgtemmZW&L, |fi]O<J?fJ©0. 5M> NP- 

5/^*aM^>SffitcS#o&#68$flnu w/o 

SHUT*. &*$. W/Otttt, MHtitWJ 1 *JUK*ff 
&*»©***?**. 

[0 054] ^lf(CCn6v^i7ax-7;l,^3> 1 , 2 

ra-ciJrJBsni. jsmn^-r*. t©is 

■7-4 i>ux-?)\>V'B>Qi-c, %BHc> Pti£*b7>*- 
9A©ttlR*£j«U C©ttW*B*BI£#fc«*t/ttt 
*fc&*. <C©«fB*»*lJ:*l 0»WfT5. ) 

•y-> icti*M:is^£m -f * a x v ju^ 



(7) 1$H¥1 0-2 1 6 5 1 7 

12 

i o»mm». *©«. ji6*hi. 
-*ra»*w«f 9. &«hcib*i* 1 2B#ratf^o 
[0 055] m&rzmxmmz 350 -cT^&ijfcii 
T-cj^js s wk, 700 ■cca«*s«* 2 mmmw 
nnnmc. p t tfrF-©qma&»*, 1. 5nm. 

■e©ffif#«»2 g/ l (ffifci y 9 h;U) -c&ofc. 
[0 056] _hfe©HJfe{&J 1 £0X1601 2 -ef#fcfcfc& 

10 mwttmtKiiiiz. msiv^kzvwi&iUikv 
jjtffie*w©i>rn*>. 2g/i v^mo £ 

Lfc. *0Wfcfiftt«. ^*-C7 0 0-«C»f»^ 

B. T E MttftgHfttc J: •? x'ii -5 fc. 8"J5£*S^£» l ic 

[0057] 

: [an 





t8£FS (nm) 


«MS 


2h 


I2h 


48h 




0. 8 


1 5 


30 


50 




1. 5 


2. 4 


2. 5 


2. 5 




1. 5 


2. 1 


2. 1 


2. 1 



3»2^ngflKaofc^"C4 0~6 0%ii^U/cfc© 

©. ^tiuiKBtttoit'tcsfjEu i/>*y>* r a»ji 

fe©i**6ti*. C*UC*fl/"C«63lHHl-CB. BSIH© 

i a Att^f ©taaawt* u . 4 8 was* u 

QjATB. 3flJ©t4S©6 2. 5fl&iC£tK 5/>jry>» 



[0058] ijydKi^bacHRattttKo^-cwso 

fc. ■J-a*3^ffiflWJ'C7 0 0 , C(C4 8«|BIW*L. *© 

30 ©?^Jg*5-en-eti5 0 00 p pmC, 50 0 0 ppm> 
40 0 0 p pm©##X*M3frC*tl*tl©5 0% 

*wfcaat«3ei/fc. 2 k^-t. 

[0059] 
[82] 





5 0MWbUE re> 




CO 


NOx 




345 


324 


35 5 




267 


233 


256 




275 


24 6 


260 



m.2 *>6*ne>*i£<t 5 tc, c©»w©»*^?wbtt« 

Wens n-c t3Wt*y>& < , 
[0060] offKr«©tta«faR*iai-tiT-rt{cffl 

[0 06 1 ] 

[%ttM3 ] ^<bP tMt*{bRh»t©iffi^?SiR (fll 



JK5wtK>*. P t £Rh<h©Jiftai:b-Csgffi-rS„ 
■?-©?gtS?:. 0. 5M. NP-5/i/*a^>Si 

tcjgf$ u ft *5 6 mu b . w/oi7oax7Ji/y 3 > 

(7^ax7;^ a >l) fcft*. -oftcPtiRh 
i /c^;ua© 3 f$*;u©i&{ b7 - -5 a %$ts 

ffl&*'mmb> mc<m<oo. sm, np- 5/^*0 

50 ©W/Offl«, 2*>(E)2 0Sg(Ci@l5-r-5.o 
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[006 2 ] -3tf{CCtl6CDv-f^Dxv;US?3>*S *J&U C<D%L*itmMt&iC&1jkLX®jtfCt£Z. (C 

£OT. ^a-Cgf5ca#ffl, Mfm£?Z. CiDit?^ OTOitefeJ:-!-3~10^f5. ) 

^qxv^H^cf-e. ;X^(C. PtiRhi©Wl| C©it$£#Wf3 W *PX-?;U«>a >£, 7 5 x 

mm bzmttc & s „ ( c <t -e 1 o #r a w &#> u t & s - 3 &<Dm*ftM*tt *>. 

><D^SKj£(,^ffl-C/)n*»S|5!lJSC«5. TJU5^?r4 7k#fl?£fc *}<£■€• 1 O^ratft^ -?•©&, X 

m*^ 9 id ato Htr«fc 5 icsmztiz. c ©^k^i? [ o o 6 6 ] m&?z?!-w ; <mffl* 350 "c-e^suj&a 

£4efcJ:-ei OMfO, *©&> x£y- Tr^JSS-ltm 7 0 0 W£m$»££ 2 B$|lBm>M 

JU-C25t^^|51tf^, ^*(c£*H£l 2^Wf-5= $£l#/c 0 Pt •RhiKE^^feSti, 1. 5nmr 

c o o 6 3 ] ^??^4^fflrgtt^3 5 o -cv^m^m , -e©sfffiti2 g/ 1 1 y v vjv) 

Tc^s-em 7 o o-cv£%Mf&*2mmmm tc 

$£f#fc„ P t • Rh&W^&Stt. 1. 5nmr [ 0 0 6 7 ] C HWJ 3 43^^11)1^4^ 6 tr/t 
cfe^ *©JH$»*2 g/1 y > hJU) "C*^ 20 jtt»tCOl>Tat&£jBtfc7 -f-K^iHCfcWSIgMtt 

fc. tfe ( 5 o %mimm mmbtc. ttcmxuimz 

[0064] feJ:omW3 £ UT. dtf£&C,£9m£l>fcfl!M& ft 

[*»J4 ] M7c(c<fc6isMr£-c*e„ yx h or s > e>wcp t <DfrzmmM3 tmmoumvmmbtcim 

P t 5 w t %®m*s J: t>*?B®R h 5 w t %fg$£m5t ( ttm\ 1 ) cfc £>' P t ©#£5IJfe0!| 3 £ ISI^^r 

0. 5M> NP-5/iyi>v^*y>t&mcMWL amnfc (Rh£t£f8;*it&<,0 14$ (tb$5M2) ic 

ft#&WftiU W/OMvWi'axvji/VHi >&ff£ ^rimS©!*^^. fcfc. §$#©*!}#«»> P 

(70P17;W 3 >1) 1 ^fK, PtiRhiO tl.2g/l (fflflt 1 U * h;l/) . Rh 0 . lg/1 

*)l&<D3fe*)HDt F5S?> • l*att**t»*BSS* <S#l y ? h^) . l 2 0 g/1 

HKU ls!D<53iJ©o. 5M, NP-5/->9n^ l y » b;!') SP^xoftfbWfcbJjC^-IMk* 
>«*tc«ffi/<c*«6«)!ioL» w/oi7^ni7A 30 s^x!5:6>wcs^t%©^a»> -en-ens ooo 

^3> ; &ff-S (7^ai7^ 3 >2) „ C©£t© ppmC, 5000ppm, 4000ppm'C*») l £ 

w/ofirn*, -en-en 2*6 2 ogKKnasr*. mjjiK«2 5000/hr tuc ts^zmsic^t. 

[006 5 ] o^ccn6©v^^px-7;l/y a >?rig [006 8] 









CO 


NOx 




242 


218 


243 


**™ lii: l s /A) 


22 1 


206 


2 12 




209 


19 1 


196 




20 1 


187 


190 




250 


2 2 1 


2 5 6 


I£&#J2 


245 


2 2 2 


24 2 



^3 {C^-rS'JSS**6»6n^<fc 5 (C, C <D&WIC£ 1>-Ctt2 0-2 2 %?ig©#{btt^©|^±^*5|gi?) 6 

-SPtfxgKfcM^cJcnci, a^'>A©JB^fi*|H)--e n^>. S/cD^^A©}IJ#fi*C©l6^©4>©«i:0 4<g 

*n«> Rft**fc-3l»Tttl 5-1 7%W -K{b tC«aUfcfie*MMt4Jt«UT«>. 5-8%?ie[©^b 

K^^ico^riii 3~i 5«ga. s«tt(co so ttifi©fij±a&**i!2«i>6fta. 
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[0069] t tcimm i *&v\m.W2 *>6*ne>tt-s 

oi^A4fct®!$Hi-C(,>&u (oi^^A^e^ 
tM^oti^. cfttt, d^a#1§ 

[007 0] 

[HffiW5 ] Stck <fc o p t/p d*^4«r stajT- 

y-haT5>Pt 5wt%^MfeJ:OTi8mPd 10 
5 w t %j§$4Bir£S. 0. 5M. NP-5/^cev 

CC. P t £Pd£4J»;lfc*;l>*©3fg*;U©t F^ 

m. n p - 5 n^*y>mmtffi$ l tutu h\$m 
62 oggfciHgrr*. 

[0 0 7 1 ] •O^CCtteov-f d?n;r.v;Uv?3>&g 2 0 
£0T. 5 0*C-C9fj£«f|BI. «mi£f*. C©i#v 
^^Oi-7;Ui?3>ctiT, Pt • PdEW£ 

©!§#«*$*> <fc-e 3~io annfr 5 . ) 

C©tBR*£W"r*V-f 5>axv;l/*;3>4. 7 JUS- 
&#e>&AU 7JUS-^A©M*#^4tefc'J:-£l 0 

co. t^5^-^*i;s 0 C©£tPt • Pdft^©& 30 
tffi, fktt&ZmM. (2§Jfr69t() BXOffltfct^fC 

[0 07 2] J?i?rf £f?ffirSttfll4 3 50 "cr-S^ji 

r-c^s ti-fcfg, 700 -c-c£^$4 2 t»M 

JI4f#fc. Pt • Pd&^-C&Stt, 3nmTft«), * 
©ffl}#ft«3 e/i (fflft 1 »j » t-<Wt. 
[0 07 3] C®3Wfc«5 -C»6tifc«li-e«. P t 

stifctttH-cfflitsti. f <. u 

S C i fC J; 0 , ~» * t; > ^©ESibaStOf i±-CSF #X 
[0074] 

[*«&0!|6 ] MftiC^P d • R htt-f-4^RW-*0!|-C 
$® P d 5 w t %®m&J:VffiMR h5wt«» 

**Bfsat 0. sm. NP-sA^d^t^M 

iC®#l,fc#6?3$JjnU W /OS* 4 9x2 s.-? tots *S 50 
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*f"PS (v-<i?pi-7;U^3> 1 ) . o^f(c. PdiR 
h £4fln*.fc*;u*©3ffif'*;U©b F5J» • l 
*£tf»«*IHKU IHD<StJ©0. 5M. NP-5/ 

-i , i?pxvju> ; 3>4fp& (vw'i'Pxvjl/i/3> 
2) . C©££©W/Ofii«. **i*ti2*>^2 Ofift 

«cw»r 4. 

[0 07 5 ] o^KCheOvOoivjl-ya^l 
alt, 5O"Cr0f3£«W. J§#«£T£. C©£#-v 
4 9as.-?)U? a yqrc % X.mc> Pd-Rh$T#£ 

C©fcfc$4^rfSW ?Bxv;^3>%, 7Jl>2- 
£i;S„ C©££P d • Rh&^<D£>£S-fe/l'-C«: > © 

mm (2fn^69fij) iROHtrjj^K^idEsn*. c© 
x.2 s-A,ximi9mti. Hftcimi 1 2B$ra?f 
700 °cr*^M^fiS* 2 Bt mi ^mm^m 

tc. Pd • Rh^©f4S«. 3nm-C*0, -e©ffl^F 

i»3g/i i u ? -c^-Dyt. 
[0076] commmexnhntcfmxii. Pd& 
^©^e^c r h vfrifitmstiMtm i ^ o . *©*s 

\\M (NOx ) ©S7ctt8BK:flEti*C4«»B»6tifc. 
!fitt£©Stc;A5SitL<4D. PdS^^EKRhiKi 1 
[0 07 7] o#Kj)«l7»4»fk!»fflft4©Sl6*|» 

±iAJttSlfc<fca { *©iiffi©w*svr. 

[0 07 8 ] 

[|US0d7]ffiKPd5wt9<»*4. 0. 5M, NP 
-5/i^n^*1f>&®{Cig#b&#6&JmU W/ 

> 1 ) . o^(c, P d*;US©3fg*;U©fc F5^> • 
1*^4^^4161380. K(;<«IJ©0. 5M. N 

3 >2) . c©£*©w/ofiiii. -en-eti2^62o 

gBtcwfli-ra. 

[0 07 9] •o^f(ccn6©-7^i'ai-7JU^3>4S 

^□i7^ 3 >[ft Pd*5®7csnrp 



17 

d f&T-#£$ l> . n#ra £&£«» LrlSff < & 

otik. (c©smi*j*jct-e-3~i o#riwt5. c 

cop de^^wrsv^^pxvjbv g >*. r;u 
= -$A4v7n#*^F^^*P^4M7->fcSHc» 

)\>i> 3 >©#&CCj£l>Wffirtok#fl?#iia d 0 . 7)1 5 

^ll**»*J:*10»IWfl>. *©». »<0»lK. 
[0 080] £Wffir£ffiW£ 3 50 "CT^fwjfcfl* 
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* Tcass* s ttfc«t. 700 xi-cffiswfes* 2 mm^fA 
m^mc p d©ja^s«2 g/ 1 i y » 

[008 1 ] CO«aKot»TKfk*3R©«fttl«B*tt 
«CO(,va*m,fc. *fcifc«©A:»K. S£*<D^iSS«: 
<fc*3Pd£2g/l (flfla V v FA) fflfcl/fci** 
<fi63|E«4>. feJi^g/l (fii*iy-; wa^ 

ofcjwi (1^*^I5) ©-en*ftKoi,>TiaiwcK*i, 
fc. fc*s. KR&ttK. T-r;U5toffl^«*5i2 0 

10 g/ 1 (S# 1 y » h *) , £fffl&e#2 5 0 0 0/h 
r. 0, #6%. ftftftjR (C 3 H, ) ©$g#2 0 0 
OpmCTW. *S*?ra4K:^-r„ 
[0082] 
[*4] 





c 3 H 6 5 0%^Ktss: cc> 




24 5 




19 0 




194 ! 



C©^4(t7jrf iSic. c©8!jl!©ttftii. Pdti*© 

*fciMC. ft&®tt!miC*tbX2 0XJ£U:©ttJB©ft± 
*«B«f>6>ft. Pd©fif#S£2. 5ft£Lfc«£*0ll5£ 
BHM&tt tt«ff « c £ #r a fc. L/c/jhtcos 
Etc jjtitf . Mrifft0l©t&«*l3Utt?* c £#r* 
6. 

[0083] 

[*»W8 3 WMPd5wtKjS«*. 0. 5M, NP 

>1) . -^fffc. P d -fcjl/fi© 3 {g*;l>© t • 
1 *ffi#te itf 5 {g*^©l1&/-< y ASr^tfjgiKiW 
SSU PID<BlJ©0. 5M. NP-5/^^o^+-y> 
imicMftLKWbmmb, W/OMv^axTMU-y 
a>£^£> (7 0ai7ii/3>2). C©££©W 
/Offi«> *ft*h2#»62 0gKK:aiHS-rs. 

[0 0 84] -O^CCft^CW i'Plv^ay^i 
£OT, K»^X%M7*y>^0^3&J6, 4 0 °CX-m% 

Pd^SSStiTPd^rt^fiXU |5JH# 

jck y y •> a £ u r tus-r 4 . p d 

y $ Aitm. ns&g £&tc«si o -cemsai 

**<&oTl,><„ <C©Jt#tt*5fc«fc*3~l OflfJ 
C©£*Pd|ft^F©*a3tt*J*JJ;-?-3nmT* 
4. '<>J92t©tt?8l**il£. ) 
C0Pdti^WtS7-fi'ai7Ay 3 >?: 1 r;u 



s-^A^y^atf+^F^^aM 1 -? 

3 >©IMr«ci£i>l!tffiT?J!ia7k»l»3W8C 5 . 5 
C ©£*«■?©** 3 "feJUTtt. &^©Ji 

(2«J^69Sd) K0HtfJ:5K:^fiS8*i*. C©M* 

«fc* i o«fi>, *©&, amm. x* 

30 [008 5] 4 Wffir§tt8'J£ 3 50 *CC^^fci 

r-cim § i±/c«. 700 xwa 2 *nm>it 

p d (Dmnmb* 2 g / 1 (Sft 1 <; » h 
^) . r-7;ust©tH^ft«i 20 g/i (iiftiy 

[0086] ±&®mmm7®imtmj&m<oimt 

(A/F) £22£OT7 00-C\ 50Nfra<bL^ o ^ 
{tttfi&OKi^fftt. ±i2©H*S«SI7-ca-<fc^fr£|B] 

W4£. ^*©#aaCC 5 fcoTPd?:2g/l (ffiftl 
y»h*) > Ba*3 0wt%fflf#3#fc«B« («£3ftf| 
6) £KOUTra«©KK*ff-jfc. e**^5tcw 

[008 7] 
[«5] 



(11) 



19 
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.1 b 


SE*M4 


304 


fifcfcff!6 BafiH(30wt/W 


246 




245 


Hffi0J8 


2 12 



USSfll 8 Ofekii-Ctt^ ^©(SfeiKcM L X 3 0 96fiLkiS 
tcPdtt?©B9fe&f#3ti. 7*37iH*&Pdtt* 
[ o o 8 8 ] ±k© Baft aroacwujcSRott 

[008 9] 

[H*W9] ?B»Rh5wtJ6*«*. 0. 5M, NP 

>1)„ of(C, Rh^a<D3fg*JKDt F7^> • 
l*fD»*^SR*MlEU |5JD<^J©0. 5M. N 

p- 5/->^a^+^>»cjgj$Lft^6-^jnu, w 
/0SW^axv;l/i?3>£f£S (7^ox7;i/i; 

3>2)„ c©£&©w/ofi», *n^h2*e.2o 

[0 09 0] o^iCCft6©v-f £Oxv;i,S?a>£jl 

£br, sari^nm Iffrg^s. coi^?^ 

*q:cvA^ a &»(c. RhfcF55»m*tt 

LtSW^Oi^TC^. (C©®ffiJ2~2 0 
#RStT5. COi *Rhtt^©*« 3 3 nm 
) 

C©Rhi««Mt57^DX7)^ 3 >^ 

7* s a v 7o#*$/ K MR $> o jspiR 

7;i>s7££i;s. c©4*t£f©*S5-fe;i/-eK. a 

(2tt*>&9fl) B(0BtrJ:9(c^S3ti«. c© 
Jll*»)8**JtoJ:* 1 0#Mfrl>. *©&. J&WMI. 
x * ,/-;i>-cijfe»*»BfT 5 . -3*(Cfat««r 1 2 ffiJU'fT 

[009 1 ] !MP*-*JNlHgttM*3 5 o -CT^Sufca 

TTj^S If 7 0 0 XXQSmm 2 «*M<f (r»JJ* 
$£f#/c„ Rh©fflf#fitt lg/1 (fif* 1 'J 9 I- 
A) . r - 7)1 3 7©fi}$gtt 12 0 g/ I (lift 1 'J 

[0 09 2 ] 

1 0 ] JJB©36fc0l9 tEltttc. ?8B$R h 5 w 



t%jSSfi*. 0. 5M, NP-5/->^0Mt)->ffi8i 
Icmnbte&MQL. W/OS700X7;^3> 

10 (70aX7)^ 3 >l) . OftC. Rh^Jt/ 

S©3<S*;l/©b F*5>> • 1 *%mH5ttti6f&vm 
U IhJC < ^IJ<D0. 5M. NP-5/*>* a^+-^>lg 
W«c!W*Ltt#6tt»IU W/03S"W*UX*7*S? 3 
>&f?4 (7^tH7^3>2) . C©££©W/ 

offlii, *ti-en2*62oattcciiBt , r*. 

[0 09 3] -^{ccftfcCv-f £»nxv;l^ a >£il 

sar0T^H. saw^-r*. c©i#7-{ 

^pxv;uy3>4>r. RhtF^^SM 
-f*«U fcfc»74. RhtJtiStfi^ttNflHIi^fCjKR 
20 OTttWlW<KStot(f><. (C©Smi2-2 0 
^IfflfT^. C©i*Rh«i^©^t3«*j*j«fc-e3nm 

T#>3„ ) 

c © r h xmi&ttsm? 570oj7^ 3 >i 

tKtcft4. 2#f£. c ©'■/**. 7*3 x£ a 

^1/^*^7*5 i$A©ttt;k#»*fT 
30 axv;l^ 3 >©*S{ci£i,»ISiiBrfll*»l!?*fjBc «3 . 
^©JSI0{cJjD7k^-C^SUfc7;l'3 7*J > m-Z&Z 

mm (2fu^69tij) moiitfA^K^iastis. c© 
[0094] ^#7sw®ffittsij* 350 •crsaata 

Tr jBStt § ttfcft. 7 0 0 -CCSftMA* 2 B$BHt t»M 

mzntc. r h ©af^fi« ig/i (&f* 1 <; * f 

40 *K Z r O, ©S^fStt lg/1 (JH# 1 «J h 
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